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by 
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To accompany MF-1539C, Maps and tables showing data and analyses 
of semiquantitative emission spectrometry and atomic-absorption 

spectrophotometry of rock samples, Ugashik, Bristol Bay, and part of
Karluk quadrangles, Alaska.

Introduction

The accompanying tables list chemical analyses of 337 rock 
samples that were collected in 1979, 1980, and 1981 in conjunction 
with geologic mapping in the Ugashik, Bristol Bay, and part of Karluk 
quadrangles. This work was conducted under the auspices of the Alaska 
Mineral Resource Assessment Program (AMRAP). This report is to 
accompany Wilson and O'Leary (1986) which inadvertently is missing 
most of the data tables listed here. Together the two reports contain 
the complete data from all samples collected for the Ugashik AMRAP.

Sample data is coded by sample type and source, by rock type and 
name, the outcrop form, and the 1:63,360 quadrangle from which the 
sample was collected. They are also coded to indicate whether the 
sample is "background" or "mineralized", and whether the collection is 
for a primary, resample, replicate analysis, or is a collection for 
reanalysis. The sample coding is described in Wilson and O'Leary 
(1986).

Samples were collected by the following investigators, with their 
respective two letter identifying code shown in parentheses: W.H. 
Allaway (AY), James E. Case (CE), D.P. Cox (CX), Robert L. Detterman 
(DT), John W. Miller (JM), James R. Riehle (RJ), T.G. Theodore (MK), 
Nora B. Shew (SH), Frederic H. Wilson (WS), and M. Elizabeth Yount 
(YB). These identifying codes are used in Wilson and O'Leary (1986) 
and in Table 1 herein.

Analytical methodology

The samples were analyzed with a DC-arc emission spectrograph 
using a six-step, semiquantitative method described by Grimes and 
Maranzino (1968). In addition, atomic absorption spectrophotometry 
was used to determine copper, lead, gold, silver, and zinc. 
Instrumental mercury and specific ion fluorine analyses were also



performed on some samples. Analysts were: R.M. O'Leary, D. Risoli, 
A. Grunsky, J. Hurrell, D.M. Hopkins, G.W. Day, and Stephen Sutley.

The semiquantitative emission spectrographic analyses have values 
reported in six steps per order of magnitude. These steps are the 
approximate midpoints of the class intervals shown below:

Reported value 
1.0 
1.5 
2.0 
3.0 
5.0 
7.0

Class interval
0.83    1.2
1.2    1.8
1.8    2.6
2.6    3.8
3.8    5.6
5.6    8.3

Matooka and Grimes (1976) evaluated the precision of semiquantitative 
emission spectrographic analyses; repeatibility of a determination 
within plus and minus one and two reported values is approximately 83 
and 96 percent respectively. Analyses done by AA are not reported on 
a six step scale; the quantitative values reflect both the higher 
precision and lower determination limits of this method.

References cited

Grimes, D.J., and Maranzino,A.P., 1968, Direct-current arc and
alternating-current spark emission spectrographic field methods 
for the semiquantitative analysis of geologic materials: U.S. 
Geological Survey Circular 591, 6p.

Matooka, J.M. , and Grimes, D.J., 1976, Analytical precision of one- 
sixth order semiquantitative spectrographic analysis: U.S. 
Geological Survey Circular 738, 25 p.

Wilson, F.H., and O'Leary, R.M., 1986, Maps and tables showing data 
and analyses of semiquantitative emission spectrometry and 
atomic-absorption spectrophotometry of rock samples, Ugashik, 
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Geological Survey Miscellaneous Field Studies Map MF-1539C, 3 
sheets, scale 1:250,000.
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80AY37
80AY38

LATITUDE
(N.)

57 
1 

53
57 

3 
39

57 
0 

55
57 

1 
25

57 
0 

48

57 
5 

58
57 

4 
41

57 
5 

45
57 

36 
19

57 
31 

56

57 
32 

20
57 

16 
30

57 
6 

42
57 

5 
59

57 
5 

38

57 
4 

14
57 

10 
0

57 
45 

50
57 

45 
38

57 
45 

25

57 
41 

51
57 

41 
18

57 
46 

6
57 

45 
0

57 
45 

0

57 
45 

22
57 

47 
8

57 
47 

13
57 

26 
55

57 
29 

28

57 
28 

19
57 

28 
28

57 
28 

29
57 

29 
23

57 
26 

46

57 
26 

48
57 

27 
0

57 
27 

22
57 

29 
33

57 
34 

7

57 
34 

17
57 

18 
50

57 
19 

16
57 

25 
38

57 
25 

40

LONGITUDE
(W.)

157 
13 

55
157 

10 
41

157 
24 

6
157 

6 
1

157 
7 

47

156 
48 

40
156 

48 
41

156 
53 

17
156 

41 
55

156 
46 

40

156 
46 

30
156 

45 
35

156 
52 

10
156 

53 
53

156 
50 

49

156 
45 

15
156 

56 
43

155 
18 

50
155 

18 
50

155 
17 

10

155 
37 

28
155 

36 
35

155 
36 

55
155 

36 
40

155 
36 

40

155 
37 

0
155 

32 
21

155 
32 

54
156 

3 
5

156 
3 

1

156 
4 

51
156 

4 
50

156 
5 

30
156 

6 
43

156 
2 

47

156 
2 

52
156 

2 
53

156 
2 

10
156 

3 
11

156 
6 

11

156 
5 

41
156 

20 
10

156 
21 

52
156 

34 
37

156 
33 

18

Fe

10.0
7.0
10.0
5.0
10.0

7.0
10.0
10.0
15.0
15.0

15.0
3.0
10.0
10.0
10.0

3.0
10.0
3.0
3.0
1.5

3.0
3.0
2.0
3.0
2.0

7.0
1.5
1.0
2.0
1.5

2.0
2.0
7.0
5.0
3.0

5.0
7.0
7.0
1.5
1.5

3.0
3.0
2.0
1.5
2.0

Mg

3.00
3.00
2.00
.50

1.00

2.00
2.00
3.00
3.00
2.00

3.00
.70

3.00
1.50
2.00

.70
2.00
3.00
1.50
.30

2.00
1.50
2.00
3.00
.50

2.00
.50
.20
.50
.30

1.00
1.00
2.00
2.00
1.50

1.00
3.00
2.00
.30
.30

2.00
1.50
1.50
.70
.70

Ca

3.00
1.50
.50

<.05
2.00

2.00
1.50
3.00
5.00
3.00

1.50
1.00
1.00
.15

5.00

1.00
1.50
.70

2.00
2.00

1.50
1.50
2.00
1.00
1.50

1.50
.70

10.00
1.00
1.00

1.50
1.00
3.00
2.00
3.00

2.00
3.00
3.00
.10

2.00

3.00
1.50
1.00
1.00
1.00

Ti

.700
.700
.300
.700
.700

.700
.500
.700

M
.
O
O
O

1.000

M
.
O
O
O

.300
.700
.500

1.000

.700
.500
.150
.100
.070

.300
.300
.300
.500
.150

.700
.100
.070
.200
.100

.150
.200
.500
.500
.300

.100
.300
.300
.100
.100

.300
.200
.200
.100
.150

MN

1,000
1,500

500
200
300

500
700
700

1,000
1,000

1,000
500
700
200
700

700
500
300
500
200

500
500
300
500
300

500
300
150
200
300

1,000
1,000
1,000
1,000
1,000

300
1,500
1,000

200
200

700
700
500
500
700

AgNNNNNNNNNNNNNNNNN
<.5
7.0
1.0NN<.5N<.5

<.5
<. 5
N<.5
<.5

<.5N<.5
<.5N.7N
<.5
<.5NNN<.5NN

AsNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

AuNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

B15105070
<10NNN103020N50
10020N202030302015203020152010
15020302010
30015

50501530
300153050
2020

Ba200
300
700
300
300

200
500
300
200
200

150
300
300
500
500

100
300
300

1,000
300

300
500
500
700
500

500
1,500N
200

1,000

1,500
1,000

500
700
300

300
200
300
500
700

300
500
700
700
500

Be

<1.0
1.0
1.5

<1.0
<1.0

1.0
1.0
1.0

<1.0
<1.0

<1.0
1.0

<1.0
1.5
1.0

1.0
1.0

<1.0
<1.0
1.0

1.0
1.0

<1.0
1.0
1.0

<1.0
1.0N

<1.0
1.0

<1.0
<1.0
<1.0
<1.0
<1.0

<1.0
<1.0
<1.0
<1.0
i.O

<1.0
<1.0
<1.0
1.0

<1.0



Sample
No.

79CE073A
79DT084
79US007
79CE079
79US009

79DT103
79DT103A
79CE094A
79DT113
79DT128

79DT129
79YB053A
79YB065
79YB066
79YB067

79YB069
79DT143C
800T166A
800T167A
800T168A

80CE108
80CE109
80CE113
80CE114
80CE114A

80CE115A
80CE117A
80CE118
80CE122
80CE127

800T185
80DT187
SOOT 189
800T192
80AY16

80AY16A
80AY18
80AY19
80AY22
80AY24

80AY25
80AY30A
80AY34
80AY37
80AY38

BiNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

CdNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

Co201555101015152010505201515<57
3020730
20303010

5075557730501553030555
30201010

Cr205015
15010

5050
10030
50

15020
100
10030
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100

10050
100
15070
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300
3007070301510
2015
150705070

Cu3050301010203020151520770301053050305050305070305030730303050
200
15030

700507020157070502020

LaNNNNNNN
<20NNNNN20
<20NN
<20N
<20

<20202020
<2020
<20N
<20NN
<20
<2030NNNNN
<20

<20N20
<2050

MoNNNNNNNNNNNNNNNNNNN15NNNNNNNNNN10NNNN10NNNN7NNNN

NbNNNNNNNNNNNNNNNNNNNNN
<20NNNNNNNNNNNNNNNNNNNNNNN

Ni15305
305

2020503020502050
20030530107
703015305015302057
301515507010<52015755
50303020

Pb10
<10
<1070N

<101010101010
<10101510101010
<10
<10101010
20101010NN102010151510

202010
<10
<101010151010

SbNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

Sc302010152015151530202052020151015
5030155030505015701551571520707050

2070705107050501520

SiNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN



Sample
No.

79CE073A
79DT084
79WS007
79CE079
79WS009

79DT103
79DT103A
79CE094A
79DT113
79DT128

79DT129
79YB053A
79YB065
79YB066
79YB067

79YB069
79DT143C
80DT166A
80DT167A
80DT168A

80CE108
80CE109
80CE113
80CE114
80CE114A

80CE115A
80CE117A
80CE118
80CE122
80CE127

80DT185
80DT187
80DT189
80DT192
80AY16

80AY16A
80AY18
80AY19
80AY22
80AY24

80AY25
80AY30A
80AY34
80AY37
80AY38

Sr700
500
200N
300

1,000
700

1,000
700
500

300
1,500

200
<100
700

200
500
300
200
100

500
700
500
300

1,000

500
1,000N

700
1,000

1,000
700
300
300
500

500
500
500
300

1,000

500
300
500
700
700

V300
15050
300
300

2
0
0

200
2
0
0

300
300

700
70
300
3
0
0

300

100
300
300
300
150

200
2
0
0

200
200
150

300
15070
150
100

150
150
300
5
0
0

300

150
5
0
0

300
100
100

500
2
0
0

200
150
150

UNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

Y20
203015151010
2020
202010203020

3020
30152030303050153010NN
<10101530
5050

3020
30
<101050
3030

<1030

ZnNNNNNNNN
<200
<200

<200N
<
2
0
0

<200NNNNN
<200

<
2
0
0

<200N
<200N

<200NNNNN
<200
<
2
0
0

<200NNNNNNNNNNN

Zr70
70

300
20050

150
100
1003050

1001050
100
100

150507050
5070
7070

10070

10050
5070
505070
100
100707030
5070
50

100
100
100
50
200

ThNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

AA-/NNNNNNNNNNNNNNNNN  _.    _.    -.          _. 

INST-Hg
A
A
-
C
u

A
A
-
P
b

A
A
-
Z
n

A
A
-
A
g

25
453510154030253030302070602554530206050203545203520<525252045
1209530

520355515204090602015

15202085202015202020252030352515252010152015152010151515515302015351015151025151020201010

256025
150457045557070

12025
120
1306040657035
12070606085308020101540359555554010354555151575952535



Sample 
No.

79CE073A
79DT084
79WS007
79CE079
79WS009

79DT103
79DT103A
79CE094A
79DT113
79DT128

79DT129
79YB053A
79YB065
79YB066
79YB067

79YB069
79DT143C
80DT166A
80DT167A
80DT168A

80C
E

108 
80C

E
109 

80C
E

113 
80C

E
114 

80C
E

1U
A

80C
E

115A
80C

E
117A

80C
E

118
80C

E
122

80C
E

127

80DT185 
80DT187 
80DT189 
80DT192 
80AY16

80AY16A
80AY18
80AY19
80AY22
80AY24

80AY25 
80AY30A 
80AY34 
80AY37 
8 DAY 38

SI-F

200

100

200

Material 
Class

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

Sample 
Type

111112111111111111111111111111111111111111111111111111111111111212121111111111111111111111

Sample 
Source

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

Rock 
Type

FC1
FC2

FC3
FC4

FC5
FC6

141413121414141412121212121214121214141412121212121212351412141314141414141414141412121212

111111111111111113131312111111111114141413131414141414141212121212121212121212131312121212

445443333333333334445555555511111111111112222
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121214141411121111111111111114131113131311111111111111141111121111121114111112111311111111

161537111616161511111111111115111115151611111111111111171411141114141414151415141411111111

36222113620222213131513131337361520202113121315131211362411243724242424242436
242412151211



Sample
No.

80AY39
80AY40
80AY41
80DT211A
80AY4S

80CE154
80CE155
80CE156A
80CE156B
80AY15

80CE133A
80CE158
80CE159
80AY53
80US201

80US202
80US203A
80US203B
80AY54
80AY57A

80CE160A
80CE162A
80US205
80US206A
80US206B

80US207
80DT229
80DT230
80DT232A
80CE165

80CE139
80WS209
80WS211
80WS212
80US213

80WS214
80WS215
80WS216
80WS217B
80WS217C

800T246
80DT248
80DT250
800T251A
80DT252

Latitude
(N.)

57 
25 

18
57 

27 
7

57 
27 

50
57 

22 
24

57 
27 

12

57 
11 

20
57 

11 
20

57 
11 

27
57 

11 
27

57 
26 

33

57 
34 

42
57 

11 
42

57 
11 

54
57 

12 
38

57 
26 

14

57 
26 

26
57 

26 
27

57 
26 

27
57 

26 
13

57 
26 

2

57 
19 

17
57 

19 
44

57 
32 

32
57 

32 
25

57 
32 

20

57 
32 

16
57 

8 
9

57 
9 

3
57 

9 
3

57 
12 

53

57 
18 

28
57 

11 
20

57 
10 

22
57 

10 
10

57 
10 

58

57 
10 

8
57 

9 
40

57 
10 

56
57 

11 
55

57 
11 

55

57 
13 

1
57 

13 
18

57 
13 

46
57 

11 
19

57 
5 

58

Longitude
(W.)

156 
32 

54
156 

32 
48

156 
34 

14
156 

32 
40

156 
16 

15

156 
20 

11
156 

20 
29

156 
21 

9
156 

21 
9

156 
02 

26

156 
02 

55
156 

21 
22

156 
22 

18
156 

23 
7

156 
3 

42

156 
4 

22
156 

4 
50

156 
4 

50
156 

3 
42

156 
5 

53

156 
32 

34
156 

32 
10

156 
5 

40
156 

5 
35

156 
5 

31

156 
5 

26
156 

24 
40

156 
21 

40
156 

21 
40

156 
22 

15

156 
25 

43
156 

20 
2

156 
20 

10
156 

20 
35

156 
20 

50

156 
23 

44
156 

27 
1

156 
27 

54
156 

23 
30

156 
23 

30

156 
26 

30
156 

26 
19

156 
25 

30
156 

21 
50

156 
21 

35

Fe1.5
1.5
2.0
3.0
7.0

3.0
5.0
3.0
7.0
5.0

5.0
7.0
5.0
5.0
7.0

3.0
5.0
7.0

>20.0
7.0

7.0
10.0
5.0
5.0

>20.0

7.0
5.0
3.0
7.0

15.0

10.0
5.0
5.0
7.0
3.0

2.0
5.0
2.0
5.0
3.0

3.0
3.0
7.0
3.0
7.0

Mg

1.00
.70

1.00
2.00
2.00

1.50
1.50
1.50
3.00
2.00

2.00
.70

1.50
2.00
3.00

1.00
1.00
.50

1.50
2.00

3.00
.70

1.50
1.50
.50

2.00
1.50
.70

2.00
1.50

3.00
1.50
2.00
2.00
1.50

1.50
.30

1.50
3.00
1.00

2.00
2.00
3.00
2.00
3.00

Ca.70
1.50
2.00
5.00
.70

1.50
1.00

10.00
3.00
3.00

2.00
3.00
.70

3.00
5.00

1.50
1.50
2.00
<.05
2.00

1.00
.20

2.00
2.00
1.00

3.00
3.00
1.00
1.50
1.00

5.00
2.00
2.00
3.00
3.00

1.50
.07

2.00
3.00
.07

2.00
1.00
5.00
2.00
3.00

Ti

.100
.150
.200
.300
.500

.300
.700
.150
.300
.300

.500
.500
.700
.500
.500

.300
.500
.700
.300
.700

.700
1.000
.500
.500
.300

.700
.500
.500
.500
.200

.700
.500
.500
.500
.300

.200
.700
.200
.300
.500

.500
.300
.500
.300
.500

Mn500
500
700

1,500
1,000

1,000
700

5,000
1,000
1,500

1,000
700
300
700
700

500
500
700

1,000
1,000

1,000
300
500
700
200

1,500
1,000
1,000

700
700

1,000
1,500
1,000
1,500

700

500
700
300
700
300

700
200

1,000
1,000
1,500

Ag

<.5NNNNN<.5NNNN.5
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Ba700
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500
300

300
700

1,500
700
200

500
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700

1,500
200

500
1,000
300
100
500

30070
300
500
200

300
700
700
200
200

150
700
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500

700
300

1,000
1,500

700

700
300
200
300
300

Be

<1.0
<1.0
<1.0
<
1
.
0

<1.0

<
1
.
0

<1.0
1.0

<1.0
<1.0

<1.0
1.0
1.0

<1.0N

<1.0NNNNN
<1.0NNNN
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<1.0N
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<
1
.
0
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Sample
No.

80AY39
80AY40
80AY41
80DT211A
80AY4S

80CE154
80CE155
80CE156A
80CE156B
80AY15

80CE133A
80CE158
80CE159
80AY53
80WS201

80WS202
80WS203A
80WS203B
80AY54
80AY57A

80CE160A
80CE162A
80WS205
80WS206A
80WS206B

80WS207
80DT229
80DT230
80DT232A
80CE165

80CE139
80WS209
80WS211
80WS212
80WS213

80WS214
80WS215
80WS216
80WS217B
80WS217C

80DT246
80DT248
80DT250
80DT251A
80DT252

BiNNNNNNNNNNNNNNNNNNNNNNNNNN 
 

NNNNNNNNNNNNNNNNNNN

CdNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

Co15720303015302050303030203020101530703030507
207015201030205072030102030730203030503015

Cr

1001030
150
10020
100
2005050

20070
200
300
15020507070
20070
1501010
1503050N3050

500
<10505050307015
500
150

300
20070
100
200

Cu30201570702030305070

100205015303070
700
100
15050
2002020
3005070305070

10072050507050157050

100
100
1007070

LaNN
<20
<20N

<203050NN20202050N

<20N
<20
<20
<20

<2020NN20N30NN30NNNN
<205030
20705020N
<20
20N

MoNNNNNNNNNNNNNNNNNN<5NNNNN<5N75N<5NNN5N5NNNNNNNNN

NbNN
<20NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
<20NN
<20NNNNN

Ni507155030720503020503050503010153020503070710501520515207071515101550570505070303030

Pb

<10
<10102010

15050307010203015
2010

<10101515201515
<1010101015
<10
<1050N
<1010
<101010
<10
<1015301515101050

SbNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

Sc2015155050

50503070
505030503050202020505050703030507030
20503070
505050503050305030503070
5070

SnNNNNN30NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN



Sample
No.

80AY39
80AY40
80AY41
80DT211A
80AY4S

80CE154
80CE155
80CE156A
80CE156B
80AY15

8 OC El 33 A
80CE158
80CE159
80AY53
80WS201

80WS202
80WS203A
80WS203B
80AY54
80AY57A

80CE160A
80CE162A
80WS205
80WS206A
80US206B

SOWS 20 7
80DT229
80DT230
80DT232A
80CE165

80CE139
80US209
80WS211
80WS212
80US213

80WS214
80WS215
80US216
80WS217B
80WS217C

80DT246
80DT248
80DT250
80DT251A
80DT252

Sr

300
1,000

700
300
300

500
500
700
700
500

300
700
300

2,000
500

200
700
700N
300

500
200
300
300
300

500
500
500
700
100

300
500
700
500
500

300N
500

1,500
<100

500
500
700
500
700

V150
150
150
200
300

200
300
200
500
300

200
150
200
200
300

150
200
150
300
300

300
300
150
150
200

200
150
100
200
100

300
100
200
200
300

200
200
200
300
200

300
300
500
300
500

UNNNNNNNNNNNNNNNNNN50NNNNNNNNNNNNNNNNNNNNNNNNNN

Y<101010
3030

5030
5030
3030
2030152030N20N
305030503050

3030
3030
5050
50302030

5050
50205030
20303030

Zn

NN
<200
<200
<200N
<200N
500

<200NN
<200NNNNN
<200
<200N
<200NNNNNN
<200
200

<200NNNN

<200NNN
<200

<200NN
<200N

Zr70707070
100

100
150705070

10100
100
10050

150
100
10070
100

100
150
150
15030

50
150
100
1505070
100
15050
100

200
200
200
100
150

100
100
100
10070

ThNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

A
A

-A
u 

IN
S

T
-H

g
A

A
-C

u
A

A
-P

b 
A

A
-Z

n 
A

A
-A

g

.3
5

301515
855015303050
1006555010203555
49050
11030
1102520
3302075104025655
2530409030565306570658040

101010
2020

1903030751015
4020201010151530252020151525101552060201515151510201020251015202535

3525557075

908090
380856035
140403025454070
9580
10030
4515

204030956080606060405560105085604060
45
160



Sample 
No.

80AY39
80AY40
80AY41
80DT211A
80AY4S

80CE154
80CE155
80CE156A
80CE156B
80AY15

SI-F
Material 
Class

111111111111111111

Sample 
Type

111111121111111111

Sample 
Source

Rock 
Type

FC1
FC2

FC3
FC4

FC5
FC6

111111111111111111

121214121214121214

121212121211111111

222212222

111111111111111111

111111111111111114

1111111111141111IS

111125IS1222113636

80CE133A
80CE158
80CE159
80AY53
80WS201

80WS202
80WS203A
80WS203B
80AY54
80AY57A

80CE160A
80CE162A
80WS205
80WS206A
80WS206B

80WS207
80DT229
80DT230
80DT232A
80CE165

80CE139 
80WS209 
80WS211 
80WS212 
80WS213

80WS214
80WS215
80WS216
80WS217B
80WS217C

80DT246
80DT248
80DT250
80DT251A
80DT252

11111111111111111111111111111111111111111111111111111111111111111111

11111111111111111111111111111111111111111111111211111111111111111111

11111111111111111111111111111111111111111111111111111111111111111111

35121414141212141212121412121414141435141414141214121414121413121414

11111112121212121212121313131311111111121111111111111111111111111111

2221111112211112222222222222222222

11111111111111111111111111111111111111111111111111111111111111111111

13141214121114141111141112141111111114121112141212121212111211111211

15131517141111151111111411111414141417151514151114111415111511111414

37373722111137151315242215

3624272736202222251225162522143715132727



Sample
No.

80WS217
80DT246A
80WS219
80WS220
80WS221

80WS223
80WS222
80WS224
80AY62
80AY63

80AY63A
80AY63B
80AY64
80AY66
80AY67

80AY68
80CE191C
80WS227
80WS228
80WS229

80CX003
80CX004
80CX005
80CX008
80CX010

80AY69
80AY69A
80AY70
80DT263
80CE192A

80CE197A
80CX14
80WS230
80WS231
80WS232

80WS232B
80WS233
80WS234
80WS235
80WS236

80CE198A
80AY75
80AY76
80DT271
80CX26

Latitude
(N.)

57 
11 

58
57 

13 
1

57 
6 

35
57 

6 
41

57 
6 

34

57 
5 

23
57 

10 
35

57 
0 

35
57 

6 
18

57 
6 

23

57 
6 

27
57 

6 
27

57 
6 

32
57 

6 
30

57 
6 

45

57 
10 

0
57 

16 
7

57 
3 

3
57 

11 
39

57 
11 

18

57 
2 

15
57 

2 
0

57 
1 

53
57 

1 
33

57 
1 
45

57 
11 

49
57 

11 
49

57 
11 

40
57 

25 
18

57 
25 

53

57 
26 

45
57 

14 
26

57 
13 

45
57 

13 
50

57 
13 

52

57 
13 

52
57 

14 
10

57 
14 

22
57 

14 
33

57 
14 

36

57 
23 

20
57 

32 
23

57 
31 

47
57 

14 
45

57 
36 

47

Longitude
(W.)

156 
23 

26
156 

26 
30

156 
38 

40
156 

37 
58

156 
37 

20

156 
39 

26
156 

37 
5

156 
28 

22
156 

38 
25

156 
38 

15

156 
38 

11
156 

38 
11

156 
38 

4
156 

37 
10

156 
36 

57

156 
40 

20
156 

28 
7

156 
33 

43
156 

23 
57

156 
23 

24

156 
30 

16
156 

30 
25

156 
30 

9
156 

28 
33

156 
28 

40

156 
24 

10
156 

24 
10

156 
23 

59
157 

0 
50

156 
52 

49

156 
56 

20
157 

4 
41

157 
4 

33
157 

4 
30

157 
4 

45

157 
4 

45
157 

5 
0

157 
5 

6
157 

4 
55

157 
4 

51

156 
26 

20
156 

16 
15

156 
15 

33
156 

42 
35

155 
54 

46

Fe

3.0
3.0
2.0
1.5
3.0

7.0
7.0.1
1.5
2.0

1.5
1.5
2.0
2.0
1.0

5.0
1.5
5.0
3.0
3.0.3
1.0
5.0

10.0
15.0

2.0
2.0
5.0
3.0
5.0

2.0
2.0
2.0
3.0
2.0

2.0
3.0
5.0
3.0
2.0

2.0
1.5
5.0
3.0
2.0

Mg

2.00
2.00
.70

1.00
2.00

3.00
2.00
.02

1.00
1.00

1.00
1.00
1.50
1.00
.30

1.50
1.50
1.50
3.00
2.00

.03
.02

<.02
<.02
<.02

1.50
1.00
2.00
2.00
3.00

1.00
1.50
2.00
1.50
1.50

1.00
3.00
2.00
2.00
1.50

1.00
.50

3.00
1.50
1.00

Ca

1.50
1.50
1.00
1.00
1.50

3.00
2.00
<.05
.70
.70

1.00
.70

3.00
.10
.50

.30
.70

2.00
1.50
2.00

<.05
<.05
<.05
<.05
<.05

2.00
.05

2.00
3.00
3.00

1.00
3.00
2.00
1.00
1.50

1.00
5.00
5.00
1.50
3.00

3.00
.70

5.00
3.00
1.00

Ti

.300
.300
.500
.500
.500

.500
.700

1.000
.500
.500

.700
.700
.700
.700
.300

.500
.500
.200
.300
.200

.500
.700
.700
.500
.300

.100
.300
.200
.700
1.000

.150
.150
.150
.200
.100

.300
.500
.700
.200
.150

.300
.070
.300
.300
.150

Mn700
1,000

300
300
500

700
2,00030
1,000
300

500
500
500
200
150

300
500

1,000
700
5003070207020

300
200
500
500
700

300
200
300
500
500

200
700

1,000
200
300

200
300
300
300
200

AgNNNNNNN.5
<.5NNN<.5
<.5
<.5NNN.5.7

<.5NN.5
<.5.5.5
1.5
<.5N<.5N<.5
1.5N1.0.5
NN
<.5.5NNNN

AsNNNNNNNNNNNNNNNNNNNNNN
300
200
700NNNNNNNNNNNNNNNNNNNN

A
uNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

B302015301530
30015307030302030
1503050202015151510
<10
<102050202015151510101520101515151520
<103015

Ba

1,000
500
150
700
300

200
700
700
700
300

1,500
1,000
500
700

1,500

700
1,500
500

1,000
5,000

200
20050
300

1,000

2,000
700
300
500
150

500
300
700
500

1,000

500
500
300

1,000
1,500

1,000
700
500
500
300

Be

<1.0
<1.0
1.0
1.5
1.0

<1.0
<1.0
<1.0
2.0
1.0

1.5
1.0
1.0
1.0
1.0

<1.0
<1.0
<1.0
<1.0
<1.0

<1.0
<1.0
<1.0
<1.0
<1.0

1.0
1.0
1.0
1.0

<1.0

<1.0
1.0

<1.0
<1.0
<1.0

1.0
1.0

<1.0
1.0

<1.0

1.0
<1.0
<1.0
<1.0
1.0

o



Sample
No.

80WS217
80DT246A
80WS219
80WS220
80WS221

80WS223
SOWS 2 22
80WS224
80AY62
80AY63

80AY63A
80AY63B
80AY64
80AY66
80AY67

80AY68
80CE191C
80WS227
80WS228
80WS229

80CX003
80CX004
80CX005
80CX008
80CX010

80AY69
80AY69A
80AY70
80DT263
80CE192A

80CE197A
80CX14
80WS230
80WS231
80WS232

80WS232B
80WS233
80WS234
80WS235
80WS236

80CE198A
80AY75
80AY76
80DT271
80CX26

BiNNNNNNNNNNNNNNNNNNN
<10NN15NNNNNNNNNNNNNNNNNNNNNN

CdNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

Co

30305715

503055107720305

1020
303030555

10050107
5030
5020203020201530307
2020750307

Cr

150
150203070

500
15010
<10205070
150
20030

1007070
300
30030503070
150

150
200
300
150
300

150
200
150
200
20070
100
100
200
15010
70
1503050

Cu

5050775

307055107103030<5503050
100307
2050

300701030
200
1005030
30020
70010

3050
201530

150
20705030

La

20N3050NN20N50
<20505050N50N
<20203070NNNN2030505020
<20N30N3050

707020303050N502020

MoNN10NNNN107NNNNNNNNNNN1010
10010NNNNNNNNN30NNNNNNNNNNN

NbNN
<20
<20
<20N
<20
<20
<20
<20

<20NNN
<20NNNNNNNNNNN
<20NNNNNNNNNNN
<20N

<20NNNN

Ni

30505715

100507<551010303010

2030
2050307
105
70
10030507030705050305050205030302010
20301010

Pb

15
201030101030

<101010

<10101510
<1010151015
50

<102015
5070

20101020N10
<1070
20203010
20101520

<1010
2010

Sb

NNNNNNNNNNNNNNNNNNNNNNNN
100NNNNNNNNNNNNNNNNNNNN

Sc

30505020307070730
505030507015

5015
5050
205101015201550307070203030
502030507030
301515705020

SiNNNNNNNNNNNNNNNNNNNNNN15NNNNNNNNNNNNNNNNNNNNNN



Sample
No.

80WS217
80DT246A
80WS219
80WS220
80WS221

80WS223
80WS222
80WS224
80AY62
80AY63

80AY63A
80AY63B
80AY64
80AY66
80AY67

80AY68
80CE191C
80WS227
80WS228
80WS229

80CX003
80CX004
80CX005
80CX008
80CX010

80AY69
80AY69A
80AY70
80DT263
80CE192A

80CE197A
80CX14
80WS230
80WS231
80WS232

80WS232B
80WS233
80WS234
80WS235
80WS236

80CE198A
80AY75
80AY76
80DT27 1
80CX26

Sr

1,000
500
500
500
700

300
500N
500
300

700
300

1,000
200
500

200
1,000
500

1,000
1,500

150
200NN

<100

1,500N
1,000

700
300

200
700
700
500
700

700
2,000

700
500

1,000

700
500

1,000
500
300

V300
300
150
150
200

300
30020
100
150

150
150
200
300
100

300
200
200
300
150507030202070
100
100
100
1507070
100
10070

70
150
150
100
1007050
150
10070

WNNNNNNNNNNNNNNNNNNNNNNNNNNN
<50NNNNNNNNNNNNNNNNN

Y15
3070
30205030N
1005050
5030505030203020
20NNNN101030155030203020202030203020
203010203015

ZnNNNNNN
200NNNNNNNN

<200
<200
<200NNNNNNN

<200NN
<200
200NN
<200
<200NNN
<200NN

<200NNNN

Zr

10070
200
200
15070
10030
200
200

15150
150
100
150

1007070
10070

100
150
200
200
10070
10070
100705070707070

100
1007070507070707070

ThNNN
<100NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

AA-  _.   _. - _.- -NNNNNN_. N      _.  _. 

IN
ST

-H
G

A
A

-C
u

A
A

-P
b 

A
A

~Zn 
A

A
-A

g

4550<55<53045<5<510552025<5403550
1101551560
140605030
160603530
24015
25051560151520

15025902525

151520251515251020201515201015202020203015530558015202015201510452515

20202020102015201515

45851525505
130<5252025353520107070354045<510<5101075805025
17030107590252550655520

18030653035

     _    __         <.05
<.05
<.05
.10

<.05

_    _
 .
    
  

_    __  
  

to



Sample 
No.

80WS217 
800X246A 
80WS219 
80WS220 
80WS221

80WS223
80WS222
80WS224
80AY62
80AY63

80AY63A 
80AY63B 
8DAY64 
80AY66 
80AY67

80AY68
80CE191C
80WS227
80WS228
80WS229

80CX003 
80CX004 
80CX005 
80CX008 
80CX010

80AY69
80AY69A
80AY70
80DT263
80CE192A

80CE197A
80CX14
80WS230
80WS231
80WS232

80WS232B
80WS233
80WS234
80WS235
80WS236

80CE198A
80AY75
80AY76
80DT271
80CX26

SI-F

200

<100

300
1,000

200
100

200

Material 
Class

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

Sample 
Type

111111111111111111111111111111111111111112121212121111111111111211121111111111111112111112

Sample 
Source

Rock 
Type

FC1
FC2

FC3
FC4

FC5
FC6

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

141412141412141414141414141414121214141414141414141412141414121714371414141414141412141412

111111111111111111111111111111111211111111111111111111111212121111111111111111111213131113

222222222222222222222222222243344444444421136

111111111111111111111111111111111112111137373737371111111111113711111111111111111111111111

121214121411141114121414121312111112121237373737371211141112113714141312131214121211121114

141537151511113716161616161516151114141537373737371511151515113714371515151515141511151611

223737363714143737373737373737371124222237373737373615363636153736372222222222362212222214

M



Sample
No.

80CX36
80WS240
80WS240B
80WS240C
80WS241

80WS241A
80WS243
80WS243A
80WS244
80WS248

80WS250
80CX37C
8 OCX 38
80WS256
80YB127

80CX46
80CX12B
80US245B
80CE213A
81WS270

81WS266
81WS269
81WS271
81YB138
81SH001

81WS272A
81WS272B
81SH002
81WS275
81WS275B

81WS279A
81WS279B
81WS279C
81WS279D
81CE259B

81RJ26B
81JM15
81WS281
81WS282
81WS283

81SH003
81WS287
81WS289A
81DT318
81DT328

Latitude
(N.)

57 
42 

32
57 

53 
48

57 
53 

48
57 

53 
48

57 
54 

28

57 
54 

28
57 

53 
11

57 
54 

28
57 

45 
37

57 
52 

35

57 
51 

35
57 

53 
12

57 
53 

18
57 

52 
39

57 
34 

13

57 
44 

49
57 

14 
22

57 
53 

6
59 

59 
33

57 
43 

7

57 
57 

47
57 

42 
2

57 
43 

27
57 

52 
20

57 
27 

15

57 
27 

31
57 

27 
31

57 
42 

4
57 

38 
10

57 
38 

10

57 
14 

40
57 

14 
40

57 
14 

40
57 

14 
40

57 
10 

39

57 
8 

40
57 

11 
15

57 
11 

39
57 

10 
55

57 
4 

46

57 
10 

34
57 

8 
0

57 
7 

35
57 

31 
18

57 
9 

20

Longitude
(W.)

155 
23 

11
155 

7 
10

155 
7 

10
155 

7 
10

155 
9 

15

155 
9 

15
155 

4 
8

155 
4 

8
155 

17 
28

155 
4 

47

155 
8 

31
155 

5 
33

155 
5 

54
156 

32 
21

155 
50 

36

155 
42 

20
157 

3 
47

155 
4 

15
155 

5 
30

156 
23 

56

155 
45 

57
156 

23 
47

156 
22 

10
155 

24 
32

156 
2 

43

156 
2 

33
156 

2 
33

156 
49 

15
156 

59 
19

156 
59 

19

156 
41 

34
156 

41 
34

156 
41 

34
156 

41 
34

156 
27 

7

156 
34 

36
156 

20 
39

156 
37 

56
156 

37 
38

156 
34 

15

156 
37 

4
156 

32 
19

156 
24 

44
156 

11 
40

157 
30 

40

Fe

1.5
2.0
2.0
1.5
2.0

3.0
1.5
5.0
2.0
2.0

3.0
2.0
3.0
5.0
3.0

3.0
2.0
3.0
3.0
5.0

7.0
5.0
5.0
7.0
7.0

7.0
3.0
3.0
7.0
7.0

5.0
7.0
5.0
5.0
5.0

7.0
7.0
7.0
3.0
7.0

5.0
5.0
10.0
10.0
7.0

Mg

1.00
1.00
.70
.70

1.00

2.00
.15

3.00
2.00
1.50

1.50
1.50
1.50
3.00
1.00

1.50
2.00
1.50
1.50
1.00

2.00
2.00
1.50
1.50
5.00

2.00
.70

1.00
10.00
10.00

2.00
10.00
5.00
10.00

.50

10.00
5.00

10.00
1.00
2.00

2.00
2.00
10.00
5.00
1.00

Ca

15.00
3.00
.50
.70

1.50

1.00
.20

7.00
2.00
2.00

3.00
2.00
2.00
3.00
1.50

1.50
2.00
1.50
.70

2.00

5.00
5.00
3.00
5.00
5.00

2.00
2.00
2.00
5.00
5.00

2.00
20.00
10.00
20.00

.50

5.00
5.00
5.00
2.00
5.00

3.00
3.00
5.00
5.00
.30

Ti

.050
.070
.100
.070
.100

.300
.070
.150
.100
.100

.200
.100
.200
.300
.300

.200
.150
.200
.200
.300

.500
.500
.300
.700
.500

.500
.300
.300
.700
.700

.500
.200
.500
.070
.700

.500
.700
.500
.300
.500

.500
.300
.700
.700
.700

Mn

2,000
500
300
200
500

500
200

2,000
300
500

700
300
300
700
500

500
300
300
300

2,000

1,500
1,500
1,500
1,500
1,500

1,500
700

1,000
1,500
2,000

700
3,000
1,000
2,000
1,000

1,500
1,500
1,500
1,000
1,500

700
1,000
3,000
2,000
1,000

AgNNNNNN<. 5
NNNN1.0.5

<.5NNNNNNNNNNNNNNNNNNNNNNNNNNNNNN1.0

AsNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

A
u

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

B

<
1
01015
151520501520201515102015

201515153020203070207070
<101010

500
500

1,00010
50070702050505050202070

Ba

700
300
500
500
300

500
300
700
300
200

700
300
500
700
700

500
500
500
700

1,000

300
700
700
700
200

700
700

1,000
700
700

700
300
200
150
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